
Supplementary Figure S1. A. Proliferation rates of KUGBM8 and KUGBM840 Gy cells. B. Cell cycle
distributions of KUGBM8 and KUGBM840 Gy cells. C. Immunofluorescence staining for T98G and LN229
cells and their IR-Surv populations (DAPI: blue, Actin: red, Vinculin: Green). D. Representative images of
clonogenic assay upon increasing doses of IR of T98G and LN229 cell lines. E. Dose-response curves of
naïve and IR-Surv T98G and LN229 cells upon TMZ, IR or combination treatment.
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Supplementary Figure S2. A-B. Principal component analysis (PCA) plots and representations of
hierarchical clustering of U373-U37360 Gy and KUGBM8-KUGBM840 Gy samples. C. Heatmap of top 10
differentially upregulated and downregulated genes in U373-U37360 Gy and KUGBM8-KUGBM840 Gy cells. D-
E. Hallmark GSEA and representative enrichment plots of U373 cells. F-G. Hallmark GSEA and
representative enrichment plots of KUGBM8 cells.
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Supplementary Figure S3. A-B. Differential expression heat map of Hallmark Hypoxia gene set for U373
(A) and KUGBM8 (B) cells and DEG scores for each gene.
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Supplementary Figure S4. A. Representation of U373-specific differentially enriched pathways (FDR cut-
off <0.05) B. Representation of KUGBM8-specific differentially enriched pathways (FDR cut-off <0.05) C.
Basal H2AX activation levels of U373 and U37360 Gy cells. D. qRT-PCR results showing gene expression
levels of different DNA damage response and repair elements in KUGBM8 cells.
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UBA52 0,01TIMELESS 0,99
ERCC4 0,01RTEL1 1,00
SMARCA5 0,04BRCA1 1,02
ABL1 0,06BRIP1 1,07
POLQ 0,08CLSPN 1,09
RFC2 0,10H4-16 1,11
TP53BP1 0,11ATR 1,12
SLX4 0,12PAXIP1 1,13
POLH 0,12BRCC3 1,13
RPA2 0,13NBN 1,22
RPA3 0,14DNA2 1,33
RAD51C 0,14BRCA2 1,37
RFC5 0,15H2AX 1,41
LIG4 0,17KAT5 1,41
H4C3 0,18RAD50 1,43
TDP2 0,20H4C9 1,48
POLE3 0,20XRCC2 1,57
EXO1 0,22H2BC11 1,82
RNF4 0,23H2BC12 2,02
MDC 1,00 0,26NHEJ1 2,03
RNF8 0,26GEN1 2,27

H4C8 2,34
H2BC4 3,01

Reactome DNA DSB Repair Reactome DNA DSB RepairGOBP Regulation of DNA Repair GOBP Regulation of DNA Repair

Supplementary Table S1. A-B. DEG scores list of GOBP Regulation of DNA Repair (A) and Reactome 
DNA DSB Repair (B) gene sets for U373 cells. C-D. DEG Scores list of GOBP Regulation of DNA Repair 
(C) and Reactome DNA DSB Repair (D) gene sets for KUGBM8 cells. 



Gene Sequence of Forward Primer (5’-3’) Sequence of Reverse Primer (5’-3’)
GAPDH AGCCACATCGCTCAGACAC GCCCAATACGACCAAATCC

ATM CATCGCATGTGATTAAAGCA TTCTGATAGGAATCAGGGC
ATR CAATTGTGGAGGAGATTTCC CTTCTGAGAACTCTTGTATCTG

CHK1 CGGTATAATAATCGTGAGCG TTCCAAGGGTTGAGGTATGT
CHK2 CTCGGGAGTCGGATGTTGAG GAGTTTGGCATCGTGCTGGT
MSH2 TTGATGGCCAGAGACAGGTT CCATGTCTCCAGCAGTCTCT
MSH3 CCATCATGGCTCAGATTGGC ATCATGAGTGCTCGTCCCTC
MSH6 ACTTCAGCAGGGACGTAACA ACTTCAGCAGGGACGTAACA
PMS1 ATGAGTGGAGCAGGGGAAAT CACTTGCTGACATGGGTTTCT
PMS2 ACTTCCGTGGATTCTGAGGG GTGTTTGGGGTTGCGAGATT
MLH1 CTACTTCCAGCAACCCCAGA AGAACCTCATGTCCCTGCTC
H2AX ACTCAACTGGGCAATCCAAG GGGTTAGCTGCAGAATTCCA
p21 GGCAGACCAGCATGACAGATTT AAGATGTAGAGCGGGCCTTTGA

TP53 GGTGACACGCTTCCCTGGATT AGGGGGACAGAACGTTGTTTTCAG

RAD51 TGCGGACCGAGTAATGGCA TCCTTCTTTGGCGCATAGGCA
VEGFA TGTGAATGCAGACCAAAGAAAGA ACCAACGTACACGCTCCAG
MGMT GGATTGCCTCTCATTGCTCC CCCGTTTTCCAGCAAGAGTC

Supplementary Table S2. List of primers and sequences used in qRT-PCR



Antibody Brand/Catalog Number
Phospho-ATR Ser428 Cell Signaling/5161

ATR Total Cell Signaling/2790
Phospho-ATM Ser1981 Cell Signaling/13050

ATM total Cell Signalling/11G12
Phospho-CHK1 Ser345 Cell Signalling/133D3

CHK1 Cell Signalling/23605
Phospho-CHK2 Ser19 Cell Signalling/2666

CHK2 Cell Signalling/2662S
𝛾H2AX EMD Millipore/05-636
RAD51 Abcam/ab213
MSH2 Abcam/ab52266
MSH6 Abcam/ab92471
PMS1 Abcam/ab129020
PMS2 Abcam/ab110638
MLH1 Abcam/ab92312
MSH3 Abcam/ab111107

𝛼-tubulin Abcam/ab15246
GAPDH Abcam/ab9485

Supplementary Table S3. List of primary antibodies used in Western Blot

Antibody Brand/ Catalog Number
Anti-vinculin Abcam/ab73412

Rhodamin-phalloidin Thermo R415
Mounting medium with DAPI Abcam/ab104139

Phosphor-Histone H2A.X 
(Ser139) Millipore/05-636

53BP1 Novus/NB100-304
Alexa Fluor® 488 Anti- IgG 

Secondary Antibody Invitrogen

Alexa Fluor® 594 Anti- IgG 
Secondary Antibody Invitrogen

Supplementary Table S4. List of primary and secondary antibodies used in immunofluorescence staining


